Missouri Department of Transportation

Bridge Division

Bridge Design Manual
Section 3.77

Revised 05/28/2004

Click Here for Index




Bridge Manual
Concrete Pile Cap Integral End Bents-Sec 3.77 Page: i-1

Index

3.77.1 DESIGN

1.7 Unit Stresses — Loads — Distribution of Loads (2 sheets)

1.2 Design Assumptions — Loadings
1.3 Design Examples (4 sheets)

3.77.2 DIMENSIONS

Front Sheet

Wide Flange Bedams and Pldte Girders (2 sheets)
Prestressed Girders (2 sheets)

Wing Brace Details

N N NN N
|6 B N N B N

Earthguake Loads at End Bent — Intermediate Wing

3.77.3 REINFORCEMENT

Wide F lange Beams, Plate Girders & Prestressed Girders (5 sheets)

3.

3.2 Barfthquake Loads at End Bent - Intermediate Wing

3.3 Anchorage of Piles for Seismic Perftormance Categories B, C & D
3.4 Blank

3.5 Blank

3.6

Beam Reinftorcement Special Cases

3.77.4 DETAILS
4.1 Girder Chairs for Wide Flange Beams and Plate Girders (2 sheets)
4.2 Concrete Piles (Cast—in—-place)

4.3 Vertical Drain at Integral End Bents (2 sheets)

3.77.5 ALTERNATE END BENT DETAILS
5.1 Design — Wing with Detached Wing Wall (1 sheet)
5.2 Dimensions (2 sheets)

5.3 Reinforcement (4 sheets)

Revised: October 2002 ET701



Bridge Manual
Concrete Pile Cap Integral End Bents—-Sec 3.77 Page: 1.1-1

Design
DESIGN UNIT STRESSES (also see Section 4 — Nofe A1.1)

(1) Reinforced Concrete

Class B Concrete (Substructure) fc = 1.200 psi f'c = 3.000 psi
Reintorcing Steel (Grade 60) Ts = 24,000 psi Ty = 60,000 psi
n =10
1.5 T .
Ec =W X 33\/% ¢ (AASHTO Article 8.7.1) (%)
(2) Structural Steel
Structural Carbon Steel (ASTM A709 Grade 36)
fs = 20,000 psi fy = 365000 psi
(32) Piling
For pile capacitys see Bridge Manual Sec. 1.4 and 3.74. Alsos, see the

Design Layout if pile cagpacity is indicated.

(4) Dverstress
The al lowable overstresses as speciftied in AASHTO Article 3.22 shall be
used where applicable for Service Loads design method.

() B, = 57,000 f'c for W = 145 pct, E 60,625\/Ff'c for W = 150 pcf

LOADS
(1) Dead Loads
As specified in Bridge Manual Section 1.2.

(2) Live Load

As speciftied on the Design Layout.
Impact of 30% is to be used for design of the beam. No impact is to be
used Tor design of any other portion of bent including the piles.

(3) Temperatures, Wind and Frictional Loads
See Bridge Manual Section 1.2.4.

DISTRIBUTION OF LOADS
(1) Dead Loads

Loads from stfringerss girderss efc. shall be concentrated l|oads applied
at the intersection of centerline of stringer and centerline of bearing.
Loads from concrete slab spans shall be applied as uniftormlys,

distributed loads along the centerline of bearing.

(2) Live Load

Loads from stfringerss girderss efc. shall be applied as concenftrated
loads at the intersection of centerline of stringer and centerline of
bearing. For concrete slab spans disfribute two wheel [ines over 10-0"
(normal to centerline of roadway) of substructure beam. This
distribution shall be positioned on the beam on fthe same basis ds used
for wheel |ines in Traffic Lanes for Substfructure Design (See Section
1.2).

(3) Wing with Detached Wing Wall

When wing length, L. is greater than 17-0", use maximum length of 10-0"
rectangular wing wall combined with a detached wing wall, see page 1.1-2
of this section. When detached wing walls are used, no portion of the
bridge |ive load shall be assumed distributed to the detached wing

wal |s. Design detached wing wall as a retaining wall, see Sec.3.62 for
retaining wall design. (The weight of Safety Barrier Curb on top of The
wall shall be included in Dead Load.)

Revised: July 2001 D9839
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DISTRIBUTION OF LOADS (CONT.) Design
(3) Wing With Detached Wing Wall (Cont.)
L<17-0"
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" Joint Filler
SECTION A-A
2/ O//
! By Design (k)
By DeS\gﬁ [%@%) 12 (3_;4 @ %g” Mir. )
(#4 @ 12" Min.
#4 @ 18" Cts.
s (k%) See Refaining
— Wall Design.
< \.W <
© . M~
o \ ‘/l‘
§§ngy DGS\gQ (k%)
#4 @ 12" Cts. By Design (k) , (#4 @127 Min.)
(#4 218" Min.) 12
DETAIL “B”
(%) Detached wing wall shown is for illusftration purpose only. Design
detached wing wall as a refaining wall, see Section 3.62 of this
manual .
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DESIGN ASSUMPTIONS — LOADINGS Design
(1) BEAM
The beam shall be assumed continuous over supports at centerline of piles.

One half of the dead load of the approach slab shall be included in the
beam design.

(2) WING
(a) The minimum steel placed horizontally 'n wings shall be # @ 8"
centers., each face. These bars should be adequate to support the
wing. See figure below.
Fill Face of End Bent
#6 F-bars @ 8" cts.
[ I ] [ ] [ ] [ ] [ ] [ ] [ ]
7 7N v
'DN 'DN / 'DN
o © ® o \ ® ® ® ®

[ ]
\L#e H-bars @ 8" cts.

for horizontal and
vertical loads

PART SECTION THRU BEAM

(b) Earfth Pressure
Design horizontal reinforcement for scil pressure and |ive |oad

surcharge. See design example 1.

iS)
-3 &
Zo 0
-2 i
—
aclo
3| ‘
To
3 o |
o —7 ‘
o I |
[ e
2R \
5o
CD<8
—0
—— Surcharge 90#/sqg. ft. or
g @ Earth (2'-0")x(Equivalent fluid pressure)
& Lressurs (AASHTO 3.20.3)
Diagram

(c) Seismic Load
Check horizontal reinforcement when seismic shear force applies at
end bents. Add iTntermediate wing(s) if addiftional seismic resistant
is required. See design example 2.

(3) PILES
(a) Bending
Stresses in the piles due fto bending need not be considered in design

calculations, except for seimic design.

(b) Dead Loads, etc.
Dead load of superstructure. substructure and one half of the approach
slab will be disfributed equally to all piles which are under the main
portion of the bent.

Revised: June 2000 D9835
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DESIGN EXAMPLE Design
EXAMPLE 1: Design horizontal reinforcement of the following wing with wing
T length of 17-0". Use 90 psf for live load surcharge and 45

psf/linear foot for earth pressure (Use |load factor design)

Wing Length = 17~0"

6
7/ -0"

| ™~ Const. Jofnt

50"

Wing Bendimg Here __ |

156" 18”_J15" 15"

SOLVE:

Factored Soil Pressure = 1.3d x45 psT/ft = 1.3x1.3x45 psf/ft = 76.05 psft/f+t.
Factored Surcharge = 1.3 ¥ x90 psf = 152.1 psf. (AASHTO 5.14. 1- 5.14.2)

Find fthe bending moment of wing dabout edge of brdce due to edrth pressure
and |ive load surcharge:

1st foot from bottom of wing (h=7.75"):

EP = Earth Pressure = Soil Pressure + Surcharge
EP = 7.757 X76.05 psf/ff +152.1 psf = 741.5 psf
M = Moment = 741.5 psf x (2.38'x1") x 2.38'/2 = 2100 ft.—-1Ib.

2nd foot from bottom of wing (h=6.75"):

EP = 6.75'x76.05 pst/fT + 152.1psf = 665
M 665 4 pst x (4.77'x1") x 4.77' /2 = 7570 {+ -1b.

3rd foot from boftom of wing (h=5. 75’)'

EP = 5.75" x 76.05 psf/ft + 152.1 = 589 4 pstf
M = 589.4 psf x (7.157'x1") x 7. 157 /2 =15, 065 ft.—-Ib.

4th foot from bottom of wing (h=4.75"):

EP = 4.75" x 76.05 psf/ff + 152.1 psf = 513.3 psf
M =513.3 psf x (9.54'x1") x 9.45'/2 = 23,358 f+.-Ib.

5th foot from bottom of wing (h=3.75'):

EP = 3.75" x 76.05 psf/ft + 152.1 psf = 437.
M = 437.3 psf x (11.92'x1") x 11.92"/2 = 31,

3 pst
067 ft-Ib.
6th foot from bottom of wing (h = 2.75'):

EP = 2.75" x 76.05 psf/ff + 152.1 psf = 361.2 psf
M =361.2 psf x(14.31'x1")x14.31"/2 = 36,983 ft-Ib. =———Control

7th foot from bottom of wing (h=1.75"):

EP = 1.75" x 76.05 psf/fT + 152.1 Sf = 285 pst
M = 285.2 psf x (15.5'x1") x 15.5' /2 = 34, 260 ft.-Ib.

Revised: March 2000 ET700
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DESIGN EXAMPLE (CONT.) Design

Example 1 (Cont.)

Mu=36,983 ft-Ib, f'c=3000 psi, fy=60 ksi, assume #6 vertical bar and #6
horizontal bar.

Wing wall fthickness = 16"
Effective d = 16"-2"Clear(exposed to earth)—- 0.75"(vert. bar)- 0.375"(horiz. bar)

=12.875"
b =12"s 2 =0.9

hg = 085 f'cb d P . 2 Mu (12"/F+.)
fy 0.85 f'c @b d°

(0.85)(3)(12")(12.875") 1- - (2)(36,983)(12)
60 (0.85)(3000)(0.9)(12)(12.8751°

= 0-673 sqg- in-

Use # 8" cts. (As = 0.663 sq. Tm.)‘

Use # @ 8" cts. Horizontal Bars and use # @ 8” cfs. Wing Brace Reinforcing Bars

Revised: March 2000 ET700
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DESIGN EXAMPLE Design
Example

Design H- bar and F-bar of an intermediate wing as shown in the flgur

below (wing length = 12.5', wing thickness = 24", wing height = 8"-4"),

a Seismic Force of w = 12. 21 kips/ft. is GDD|Ied on the wall.

Approach slab —\ 24"
B
|—> ——3" Joint
4 ] | Filler
Yo ) =
N = =) -
~
7S f'c = 4 ksi N =
T R I S R
¢ S ¢4 )
\C_”; -V-_'V /—Consf. joint key i.- E b T P
[} N J|o o
+0 wl| ~ [ cr.
Cﬁ = — — — = = B =
ot -
W f'c = 3 ksi 5 Ny bore
v. " . s
R Fill face of end bent - N
N o o
B
SECTION B8
12-6"
s
SECTION NEAR INTERMEDIATE WING
Y F bars
v
N /‘? w=12.21 Kips/ft.
+ |

18”

EEERRERRSERRIN!
- / N | N

04"

¢ v
3 Jm - - —
z I » L 18 ! 1= 11
g 2
. o l-Determine moment
v, and shear at
N l-Determine moment this section
~ and shear at
this section
18" 11-0" Interior Wing Design
SECTION C-C

Solve: Assume #6 V bar., #8 H bar. # F bar
1/ Design H-bar for bending
d =24"-2"(clr.)=0.75"(V bar)-0.5x1"(H bar) = 20.75",
f=11", w=12.21 kips/ft.. b =8'-4" = 100"
At section A-A:
Mu = (1.0)(wf2/2) =12.21 x 11%/2 = 738.705 Kkips—ft.
Ru = Mu/(®@ bd?) = 738.705x12,000/(0.9x100"x(20.75")%) = 228.85 psi
use f'c = 3 ksi, fy = 60 ksi
m = fy/(0.85 f'c) = 60/(0.85x3) = 23.53
P =(1/m)[1—\fT:_§§EE7?§] =(1-\/1-2x228.85x23.53/60000 )/23.53 = 0.004003
As (Reg’d) = p bd = 0.004003x100"x20.75" = 8.31 sq. in.

Try #8 @ 9", USE 100"-3"(clr.)-2 (?;:.1—1 (#8 bar) _ 10.44 spacing

Say 11 spacings. 12 bars(Each Face)
Total Area = 12 (0.7854) = 9.42 sq. in.> 8.31 sg. in.. USE 12-#8 H-bar (each face)

Revised: March 2000 ET700




Bridge Manual

Concrete Pile Cap Integral End Bents—Sec 3.77 Page: 1.3-4
DESIGN EXAMPLE(CONT ) Design
Example 2 (Cont.)

2/ Design F-bar for shear

Vu £ &(Ve + Vs), @ = 0.85 (AASHTO Article 8.16.6.1.1)
At Section A-A:

Vu = 1.0x(wl) = (12.21 Kips/ft.)(11’) = 134.11 Kips
Ve = bd(Uc) = bd(24F'c ) = (100"x20.75”)(2x3000)/1000 = 227.30 kips

@ Vc = 0.85Vc = 0.85x227.30 kips = 193.20 kips
@ Vo = 193.20 Kips > Vu = 134.11 kips, No Vs needed by AASHTO Article B8.16.6.3.1.

0.5(@ Vo) = 0.5%x193.20 = 96.60 kips < Vu = 134.11 Kips.

Minimum shear reinforcement is required by AASHTO Article 8.
1.5

9.1.1(a).
(ACI 318-95 1 )

1
251

F-bar is a single group of parallel bars, all bent up at the same distance
from support (no “spacing” along the “L” direction of the wing).

Try # @ 12” F-bar (each face).
Try (100"-3"-2"-1")/12" = 7.83, say 8 spacing, 9 bars (each face).

Since seismic force is a cyclic loading, assume one bar works at any instance.
Av(provided) = 1x9x(0.4418 sq.in.) = 3.98 sqg. in.

Vs = Av(Fy Sin 45°) = (3.98 sq. in.)(60 ksi)(Sin 45°) = 168.7 Kips.
Check 34f'¢ b,d = 33000 x100”x20.75”/1000 = 341.0 Kips.

Vs = AV(Fy sin 45°)< 34f ¢ b,d, 0.K. by AASHTO Article 8.16.6.3.4.
USE 9 # F-bars (each face).

Revised: March 2000 ET700
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FRONT SHEET Dimensions

Note: The following are details and dimensions for the Plan view
on the Front Sheets.

Details for unsymmetrical roadways will require dimensions
tying Centerline Lane to Centerline Structure.

¢ Pile & & Bent

¢ Pile

Fill Face ¢ Roadway
of End Bent
Dim. o Fill Face of End Bent at € Roadway
Table for Batter: Outfside Piles
Type of Pile Skew Batter
CIP Piles All skew No Batter
0° thru 30° No Batter
SPC A
Steel Piles 31° thru 44° 2" per 12"
45° and over 3" per 12"
SPC B, CIP Piles All skew No Batter
c&bD Steel Piles All skew No Batter

Revised: March 2000 ET700
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WIDE FLANGES BEAMS AND PLATE GIRDERS Dimensions
@ 3" cl. between sole plate and keyed const. joint (Typ.)

* 18" Min. 2-0" Max., provide a minimum of 67 cl.
from outside edge of pile to face of beam.

2% Cross—Slope 2% Cross-Slope
I -
| - ———————— _
|
| T ———————————— -

l__;___r | elii—— T — —
| | @) ¢
! =
iy | =

KR 4 Piles (min.) — 3-0" min. spa. 11-0" max. spa. _K)

(1" iner.)
El . (T £ wi ) Elev. (Top of wing)
Typ.y P ot ELEVATION 1Sy, Top 9
16" Roadway Width 16"
‘ ‘ Note: Neoprene bear ing pads are To be used ‘
on integral bents (steel or prestfressed
stfructures) if pad size and beam clearance
permits oftherwise, uUse girder chairs.
k=
o|lo
x| C
0| O
1
© ©
- s
o~
¢ Pilej ¢ Pile
Girder (Typ.)
(%) 4 Piles (min.)(See elevation for spacing) (%)

PLAN (SQUARE)

n\ d“’h

Point of rotation
and working point

4 Piles (min.)(see elevation for spacing)

PLAN (SKEWED)

D See page 2.4-1 of this section for wing brace details.

Revised: May 2002 E5506
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WIDE FLANGES BEAMS AND PLATE GIRDERS (CONT.)

DImenstions
Layout Length 2-6"
See Sec. 3.30
/ Const. 6" A_e@ 1/4" Joint Filler -
o7 7~ Joint i |
S/ - \\ Vertical Joint N
| | - @
N : 3
R T //77PfComs+. Joint 4
I SN T o) a
N s
N [on] qu‘
N (X
AT : | —Key_,
N ol X

g o S L= 4| } -
T R 5
- e N .

Const. Joint asl = @

[ —
¢ Bent & Pile E‘J A L
. 15 @ Ground Line
Yories @ 11 (H:V) slope o
15" @ (normal ) =
.
SECTION NEAR WING SECTION A-A

M 12" Minimum at gutter |ine fop of concrete.

() All concrete in the end bent above top of beam and below top of

slab shall be class B-2, see proper notes in Section 4 O0ffice
Notes.

()Provide a minimum of 6”7 Cl.from outside edge of pile to face of beam.

C) See Design Layout for maximum slope of spill fill.

(%) Use 3” Min. when girder chairs are used and use 1" past the end of
the bearing pad when bearing pads are used.

DETAIL OF KEYED
CONST. JOINT

Supercedes: May 2002 3.77-05/17/04
Effective: May 2004
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PRESTRESSED GIRDERS Dimensions

* 18" Min. 2-0" Max., provide a minimum of 6" cl.
fraom outside edge of pile to face of beam.

Coil Tie (Typ.)

- 2% Cross-Slope

3//
(Typ.)
o
e
() 4 Piles (min.) — 3-0" min. spa. 11-0" max. spa. Rk
(1" iner.)
El LT T wi ) Elev. (Top of wing)
TSy, P o ving ELEVATION (Typ.) P ?
16" Roadway Width 16"
‘ ‘ Note: Neoprene bear ing pads are To be used ‘
on intfegral bents (steel or presfressed
structures) if pad size and beam clearance
permits oftherwise, uUse girder chairs.
+ | C
Coil Tie (Typ.) o5
=i ¢ Bent & , OH ol c
¢ Pile 37 (Typ.) ~Y
© y | - ©
I S
— b= s=s=osoammes SRR — 9
Il [INRNll N o
-~ - - HHA®———
e [INRNll |
[INRNll |
I —Ll |
¢ Pilej =0 Pile
Girder (Typ.)
(K1) 4 Piles (min.)(See elevation for spacing) (k)
PLAN (SQUARE)

n\ d“’h

Point of rotation
and working point

Coil

Tie

4 Piles (min.)(see elevation for spacing)

PLAN (SKEWED)

D See page 2.4-1 of Tthis section for wing brace details.

Revised: May 2002 E5506
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PRESTRESSED GIRDERS (CONT.) Dimensions
Layout Length 2-6"
See Sec. 3.30
/ 6" ~—¢ 1/4" Joint Filler -
T A
N
S/ .. \‘ Vertical Joint
i '\ - I /QPfComsf. Joint
< S~ _~ O e )
N § =E=3
~ o ISEEA
o) L
o N g;; \”\W
© = N
% 7 N w\s\m/]\ 4\§ é
> i \(‘D Pt
Const. Jt. @ RQW}T M é
¢ Bent & Pile E‘J A L
. 15”!; Ground Line
varies @ 11 (HiV) slope o
15”g2 (normal ) =
SECTION NEAR WING SECTION A-A
Note:

@M 12" Minimum at gutter line fop of concrete.

() Al'l concrete in the end bent above top of beam and below fTop of
slab shall be class B-2, see proper notes in Section 4 Office
Notes.

C)Prov(de a minimum of 6" Cl.from outside edge of pile to face of beam.

()See Design Layout for maximum slope of spill fill.

DETAIL OF KEYED
CONST. JOINT

Effective: Feb. 02, 2004 Supercedes: March 2001 E2507
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WING BRACE DETAILS

Dimensions

Note:
The wing brace dimensions will only vary on the wing with obfuss
angle. The wing brace with the acute angle will always be 18",
18" Working Point
—Working Point
\ .
\ | N
= /
s ’\
®_ o
|\ .
Lo 187
\
SKEWS THRU 0° TO 45°
Working Point
Sign
Working Point 7o
\\ !
T L
N
S |
6, ‘ \\\ §
! N 187
\
SKEWS THRU 45°00°01" TO 55°
Working Point
3"
—Working Point /s,
I
\1‘ 1
S NG
N D ‘ N 18"
\

SKEWS THRU 55°00°01“ AND OVER

Left advance shown, right advance similar.

Revised: March 2000 ET700
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EARTHQUAKE LOADS AT END BENT INTERMEDIATE WINGS Dimensions
. -
O+ ©
| C—
\ %6:
[ '__FT=1==T
[ 7" 1<
LT I I
A1 L
I 1 I
h | | [
- Lo
bl X
M 44" (Min. )
ELEVATION
16" Roadway Width 16"
16" (Min.)
(By design) ‘ ‘
S e -
cC|lo
, =1
18 Slo +| <
- mm] ! I+
(Typo) 2 g2
Fill Face of | 98
end bent R
- —=—==== — “P
_______ o~
PLAN (SQUARE) Girder (Typ.)
" wigath 16"
16 RoQAWAY 16" (Min.)
\ \ (By design)
EE -
18" =l ;58
(Typ-) o S\2
Ol > j"’
Fill Face of 2
end bent N
e}

Girder (Typ.)

PLAN (SKEWED)

Note: Intermediafe wings can match skews 10° and under.

Revised: March 2000 ET700
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WIDE FLANGES & PLATE GIRDERS ) Reinforcement
5 - 58
° 7 < i =
N . !
o , , ; ’ z o~ o » < ®
> I — [ 59, 5 i =
e Eee el |
; | — 58 o ?
Q | * g 0 Fa G
| 5o oc - 7S [ =z
< ‘ 7 Q = E ) oS o
v,,.m i ) Wo( | = D b - _.H
| AN &
| * 5
+ 0
— o o
- < o
V A R B
_ - _ =
g = gL . ® o 5@ W
" oY% oL
- = 258 | o
+ | =4
cp a /Huumm Jcs i}
oy
@C T \ mnn
< -~ 9 , < _m_ Ju
08 |, J 1 — S
oY s 1 i W =z =
SFN - 2 5]
R [ " = =
oz | T 89 e S
SR 5 T v »
bl =C 5 =
et [ ook E
o 4+ o
I e T I3 % ©
= - ~NT
- - 25
=
¥ 3ci.  ¥o
(Min. VX 3 @
5 nE _
n_| ] £ | ) s 5
Jn,.m _ 1 o 7 ne 7
| . g
~ - = = = o
- . v )
)ﬁ\/ﬁL\l/’I\\l, ®) Lm.m N 7is =
$= .| 7'x 75 o
Place U1, U2, U3, U4, and V1 bars parallel - W.\ b, .. 5
to ¢ Roadway. o
@ #6 at 9" cts. min. [ (horiz. leg placed @ E »
paral lel fto ¢ Roadway)(Between barrier curbs). S ke
@) #5-U4 at 12" ots. 1= spaced with U1 c g
and V1 bars. 5
@ U1 at 12" cts. U - spaced between piles cg o @
and girders. [ R @ e .
@ See tables on pages 4.1-1, 4.1-2 of this - # @ e —
section for 1-1/16” @ hole spacing for oy o a) P SJDQ 9% = -
# reinf. bars. CoL s -
(&) same spacing as 1-1/16" © holes in A= el . 1T =
stringer or girder. | olf ¥ ©lp
@ #4 bars C spaced with U1 & V1 bars. | mm ﬁ,w
~
@ Stirrups shall clear step by 1-1/2" min.. N | <
if not lengthen step or skew step. c [ N +—1 <
e Bar length equals approach haunch = eﬁ -l Wv..A Nv..A: . -
length. = v N u
(@ #5 bars, except special cases listed on 62 Y S| Nv.A_ _ =
Page 3.6-1. £y © N . —
(0 #5 bars, 2-6" long, spaced at about i 2
12" cts. parallel to € Rdwy. o J 7]
Place note on plans if Girder Chairs are used: Lm mLUma o= i
Shift the reinforcing steel to clear the angles N9 @
of fthe girder chairs. e
e @ 3
(Replace U1 bars with U3 bars at e
piles under girders and with Vi1 #— %

bars at piles between girders).

Revised: March 2000
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PRESTRESSED GIRDERS Reinforcement

<~
) —

N
D
at 12" cts.

at piles between
#5-V1

girders

e

I
|

1|
M
#5-V1

o

r-—-C [I>-D
Sels

=
e

I

|

Ny
SECTION D-D

ct

as bott.
reinf.
uz

Mover pile
under bearings
3

#4-U3 at 6"

/ U
Use same

(See chart)
mh
L,N

v
SECTION C-C

(Min.

PART SECTION NEAR END BENT

#6—Continuous (Fill Facelg
)

(Strand
#4 -2

tie bari—|

4=#6 (Min.

#5

@ under bearings

436
)
(See chart)

—#4-U2 at 6" cts.

JAHHHAHHHHH

‘s w X Y
3 3 va
wA\\l%lll/lI(\\\hhl//lWH\mbL e
» L

Place U1, U2, U3, U4, and V1 bars parallel
to ¢ Roadway.
ﬂu # at 9" cts. min. [ (horiz. leg placed
parallel to & Roadway)(Between barrier curbs)
(@ #-U4 at 12" cts. 11 - spaced with U1
and V1 bars.
ﬂu U1 at 12" cts. U - spaced between piles
and girders.
(Replace U1 bars with U3 bars at
piles under girders and with V1
bars at piles between girders)
(@) #4 bars C spaced with U1 & Vi1
bars.
ﬂu Bar length equals approach haunch
length.
ﬁu #5 barss except special cases |isted on
Page 3.6-1.
ﬂu #5 bars, 2-6" long, spaced at about
12" cts. parallel to ¢ Rdwy.

K*#6788+weem girders (Front Face)

e

(suepd|b
] usemieq)

~SaDq 9%

- 7' ] :

K - b i Wvﬁ . v

= nLi - Lo
W . . - - . .
©
¥

e

L—u®

@, @

# at 9" ots.
Min

SECTION B-B

L

nhe

length
- See

2.4

Use same as
bott.
#4-U3

chart
[
|
‘v_--
|
L
[
SN

(other than
top bar)
refnf.

By design —
min.

devel.

Sec.

(MIn.
see charf

4-#6

<+
4

(Min.

7N

see

4-%#6

L
SECTION A-A

Place note on plans if girder chairs are used:

Shift the reinforcing steel to clear the angles
of the girder chairs.

- I

)
“©®

#6 at 9" cts.

(Min.

#5 (7)

Revised: March 2000 ET700



Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.1-3
WIDE FLANGES., PLATE GIRDERS & PRESTRESSED GIRDERS Reinforcement
23" #5-K Bars Varies
(25" Min.)
2—-#5 Epoxy coated _
bars (Plaed with oK BG”X
R grade) R
~ ~ \
i < : 1 -
- 7N
S ) 5| . o
. * P I I o+ ? 4
2 f | @ é\o b o -
5A N siL = A8 ne
s o 0| o I 1= = = Bars
©| 0 SRS ‘ | = 821 .~
f lE o g | ‘ o o 2" cls
o 79 f 0l + (Typ. |
c | Ll 54
218 = 1 3 al ®°olra
i i) %
Cg - 26 ! } . ‘;‘E \ \Cons‘r.
¥ bars | 187 = joint
| (Typ-) e 7 q
] | ‘ ™ % [}
o i f =
L ! . L AN
O, of——
= ‘ = —#6 Bar
9"+ #5 Bars at 12" cts. 3" @ Use const. joint on 16" ()
(Each face) steel sfructures only.
PART SECTION
ELEVATION OF WING THRUWING
3 \\/\_/
/ #5 bars at 12”(L) ]
~ Vb-'x\
L # bars at 8"() (k%) Do #5-K4
2 14 q/ bar
Y 7S
¥ 21—‘”%\ (M1 i r
2 . in.) Outside .
[e face of 75“
= . . . . . . wing r °
© ?b-x\ f ?D-S\ ?b-s\ ?b-s\ ?b-s\ ?b"q - ' ?D_.S\
7 @ E * #6 bar

#6 bars PART SECTION THRU
97+ #6 Bars at 12" ats. 3 END QF WING
@ Use 90°
SECTION A-A (SQUARE) standard hook in
(K bars not shown for clarity) SpC B, €, & D.

All stirrups in beam and diagphram to be placed paral lel to ¢ Roadway

#6 bars at 8" cts. (KK

918”1 (Typ.) # bars at 8" cts. Gkk
# U bar \4
at 9"

cts.

76”+
\\\\\L\s/ PART PLAN — SKEWED END BENT
#-U bars

%%k Place note on plan at 9" cts Y
Bend ____ F bars in field to clear girder. +

Note: See Bridge Manual Section 3.30 for barrier curb details and spacing of K bars.
Prestressed 1-Girders shown in details, Steel Girders similar.

Revised: March 2000 ET700



Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.1-4
WIDE FLANGES, PLATE GIRDERS & PRESTRESSED GIRDERS Reinforcement
BEAM REINFORCEMENT CHARTS
*~ * %
L= ¥ £ (178 £ 57006 or 4,000 psi) &
S <« ik (fy = 60,000 psi) 1
/ ) /
11-0"
10-0"
9-0"
—| 8-0"
('3 750"
2| 60" e
w T
| 5o e
40" s -t
3-0"
140 180 220 260 300 340 380 420 460 500 540 580
INTERIOR GIRDER REACTION - KIPS
Note:

% Includes the minimum reinforcement criteria of providing reinforcement at

least 1/3 greater than fthat required by analysis. (4-13's meet min. reinf. as shown below.)

Interior Girder Reaction, Ru=1.3[DL(superstr.)]+2.17[(max.LL+I)(shear dist.¥%)]

*k 1f the computer output for max. (LL+I) is based on fthe moment distribution factor,
do not revise the loads for the shear disfribution factor.

Basic Assumption (continuous beam)
Ru Ru Ru

W Kips/Tt.
\ i ¢ Girder (Typ.)

NIRRT RN AR ERN!

L L/2 iL/Z L <——@ Pile (Typ.)

Ultimate Moment = 0.2RuL + 0.13WL?
Where: Ru = Ultimate Interior Girder Reaction, in Kips

L =Pile Spacing, in feet

W = Uniform DL(substr. + 0.5 Approach Slab D.L.), in Kips/ft.

Note:

* Min. reinf., p min. 1.7 (h/d) V% c/?y
Min. As = p min. (bd) 0.001701<( SO” (74.5
1.3333 times area required by analysis. (use 4—#6 when € Bearing are 12" or less on

1.7 (78."/74.5")% (/3,000/60,000) = 0.001701
3.802 sqg. in. (4- #9 but meed not exceed

eifther side of € Piles). This reinforcement area meefts fthe requirement of AASHTO Article

17.1.

Beam reinforcement was determined by load factor design procedures.
For special cases 1 or 2 see this section. page 3.6-1.
See fthe faollowing page for sections thru end bents showing typical reinforcement.

Revised: May 2002
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Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 3.1-5

Reinforcement
WIDE FLANGES. PLATE GIRDERS & PRESTRESSED GIRDERS
4-#5 4-#5
(Min.) (Min.)
#4 Bar (see charlt) #4 Bar (sge charlt)
(bar length #4 Stop (bar length # Transver se
equals approach transverse equal s approach slab reinf.
haunch length) slap reinf.  haunch length)
— — e 3
N — T\ ongituginal N\ =22 gt o
W: < 7 slab reinf. W: SN I slab reinf.
o ‘A 1 1 0w ‘A Il 1
© ©
e <N 4 | 2 <Y 0
| O A o S| O i) o
[0} | o F o 0 <| o K @
o oY o o
T ¥ s ¥ . ¥ 2 ¥
g ol L S ol L
<= Lo J % @ 9" cts < |- Lo J # @97 cts
lc (Min.) lc (Min.)
L S CIER S
= Sy = w
4-#6 4-#6
(Min.) (Min.)
(gee chart) (gee chart)
P Py
(Mim.) (Min.)
SECTION THRU SECTION THRU
SQUARE END BENT SKEWED END BENT
:47% (Min.) :47% (Min.)
/
/
Fill Face of /
end bent
Fill Face of /
end bent ——=
/
/|
/

:::Tromsverse slab

reinforcment

PLAN
SQUARE END BENT

Note:

Sections shown above are between girders and piles.

\\\gi:Tromsverse slab

reinforoement

PLAN
SKEWED END

BENT

Prestressed 1 girders are shown in the sections above; Steel girders are similar

(D Use same as bottom reinforcement.

@ Use construction joint on steel structures only.

Revised: March 2000
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Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 3.2-1

%éETHOUAKE LOADS AT END BENTS INTERMEDIATE WING

ISMIC SHEAR WALL)

Reinforcement

Approach slab (k%) 3" Joint
Filler
N Jj" B N
" — " ]
N __ N O 37 Joint
¢ ( R Filler
/ N
i Y . L
A A
—~ —~ V.
c c S
o o N
Dl — ‘0|~
Q| O (ORI "
T| O B Const. joint key K vlo
| & (2" x 4" nominal) > & Cl o
O 1o
—| C ~|c Cl.
o T —_—_——— O —1
| o Wl o
[N [ |
O| — | —
a o V bars
[ Fill face of end bent T -
v
N
Ld L |
V bars (by design) "o
(Each face) \\\47 SECTION B-B
66" (Min.) (by design) Level
e s
_ SECTION NEAR INTERMEDIATE WING * Use 1.25 x development
gv length for seismic design.
e k% Additional reinforcing
% . steel by design if required.
TN
o a F bars (by design for shear)
- >
O —
4 —
c X /;
o 39
[0l fa : Development 3
0] < o
0 o - ‘ ‘ Length () i
— v C
>0 T O
n o k) o
— O C N C‘(/)
0t P ol ce
Lc »n =
g o o N
0o N 0
Lt = —
T — e [e0)
#6—-V bars at 12" cts. 2"
(Min.)(Each face) Cl.
—Fill face of end bent
Note: Make sure reinforcement
66" (Min.) (by design) does not interfere with girders.
SECTION A-A

Revised: July 2001

D9839



Bridge Manual

Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 3.3-1

ANCHORAGE OF PILES FOR SEISMIC PERFORMANCE CATEGORIES B,

STEEL PILE

Reinforcement
C & D.

=l e (4 X 5.4 il e
Il Il (Typ. ) Il |
. Il Il
A
PART ELEVATION OF BEAM SECTION THRU BEAM
—r . —r —
‘ \L:‘\ ‘%CA X 5.4 ‘ \E:‘\ ‘
L (Typ. ) U
PART PLAN OF BEAM
Note: Channel shear connectors are fo be used for all steel piles in end bent.

CAST-IN-PLACE PILE

72
v
e (%) - -
I (Typ-) I I
| \ IR 75
| | ! | | |
© g | 1
=l 157 Cl
0wl o+
SIS0~
O .
wml L O
=N >N
Flhol
PART ELEVATION OF BEAM SECTION THRU BEAM
(é§§ (/\\
N #4 Seismic stirrup <&
bars @ 3” cts. (Typ.)
(%)
(Typ.)

PART PLAN OF BEAM

See Bridge Manual Section 3.74

(Piling) for anchorage reinforcement required.

Revised: May 2002
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Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 3.6-1

Reinforcement

BEAM REINFORCEMENT SPECIAL CASES

SPECIAL CASE 1

If ¢ bearing is 12" or less on either side of ¢ piles, for all piles las
shown above)s use 4-# top and bottom and #4 at 12" cts. (stirrups)s
regardless of pile size.

I 1 1

- - - .- .-
I I I I I
\\‘ I \‘ \\‘ I \‘ I
[ [ [ [ [
\ \ \ \ \
¢ Brg
! Fé;ﬁ[TyD ) ! ! ! !
\ \ \ \ \
\ \
12" Max | | |
(Typ-.)
¢ Pile (Typ.)

SPECIAL CASE II

When beam reinforcement is to be designed assuming piles to take equal
force, design for negative moment in the beam over the Inferior piles.

3-0" (k)
k—¢ Gar. (Typ.) \

\ \ | | |
Tlﬁ‘ TW? T?ﬁ‘ ] o
\\ | I \‘ \\‘ I \\ \\
[ [ [ [ |

\ \ \ \ \

\ \ \ \ \

\ \ \ \ \

350" (Typ.) (%) = ©Pile (Typ0 | j

() Dimensions shown are for illustration purposes only.

Revised: March 2000 ET700
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Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 4.1-1

GIRDER CHAIRS FOR WIDE FLANGE BEAMS

Plain Neoprene Bearing Pads are to be used an all
criteria (including bearing faper).
such as minfmum dead

integral

load or girder slope can not be met for the

use girder chairs up to maximum reaction 90 kips.

R 7" x 7/8"

Detail "A"
(See page 4.1-2)

)
[=%— const. Joint

bents
Otherwise use Laminated Bearing Pads.

Details

if the pad size meets design
1f design criteria
laminated bearing pads,

(Field
@ H.S.
with a
Thread

(k) Use beam step
37 MIn-

FRONT ELEVATION

(KFK)

Three 1-1/16"

Key

48 x 6 x 1/2
(Typ.)

—8” Leg for reactions

varies up to 90 Kips.
(1" increments)

@ holes tn angle END ELEVATION
drilled) and bar for 1”
bolts (Hex head & nut) SERVICE LOAD REACTIONS | VERTICAL ANGLE | HORIZONTAL BAR
Wosher under the nut
included. (Typ.) 90 Kips 8 X 6 X 1/2 T X T1/8"

£ necessary. Use DL1 and 50#/Sq. Ft construction load for reactions.

when using beam

step-

REINFORCING HOLES FOR WIDE FLANGE BEAMS

5 ’&Q Bearing

T

()

19}
acC
\ 5¢
i Vzz 7724 ) he
o5
\ | @
© [0}
| —— - = d~
I ~ @
b = %3
| | x 9+
I
\ ‘ ™ chock that the +op < e
! hole clears below N -
the top const. joint 0 g
d‘j CP e used on steel structures. Q
I
! (%K) 1-1/16" @ holes for skews
d) thru 20°. For skews > 2D°,

use slotted hole = 1-1/16" +
(Web thickness)x(tan of the
skew angle).

— Var

ies (For stringers on grade.,

give dimension top and bottom)

SECTION AT END OF STRINGER

DETAILS OF GIRDER CHAIRS

2 i—

T 7 777

SECTION A-A

w0

WF BEAM DEPTH STUD SPACING “A" REINFORCING HOLE SPACING
21" 2 spa. @ 4-1/2" 4" 2 equal spaces
24" 2 spa. @6” 4" 2 equal spaces
27" 2 spa. @ 7-1/2" | 4-1/2" 2 equal spaces
30" 3 spa. @6” 4-1/2" 3 equal spaces
33" 3 spa. @ 7" 4-1/2" 3 equal spaces
36" 4 spa. @6" 4-1/2" 3 equal spaces

Revised: April 2000
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Bridge Manual
Concrete Pile Cap Integral End Bents-Sec 3.77 Page: 4.1-2
GIRDER CHAIRS FOR PLATE GIRDERS Details

Plain Neoprene Bearing Pads are to be used on all integral bents if the pad size meets design
criteria (including bearing taper). Ofherwise use Laminated Bearing Pads. If design criteria
such as minimum dead load or girder slope can not be met for the |aminated bearing pads.

use girder chairs up to maximum reaction 90 kips.

(k%) L
(Min.) Detatl "A”
~ iv Hy =
N £ ") )
= [ <% const. doint
- Key
| C
e
=
4B x 6 X 1/2
~—} (Typ.)
—8” Leg for reactions
Varies up to 90 Kips. —
(1" increments) < c
Three 1-1/16"®@ hales in angle (Field l%
drilled) and bar for 1”@ H.S. bolts (Hex ~

head & nut) with a washer under the nut
thread included. (Typ.)

(Max
70
N\

(%) 3" Min. when using beam step.

[
I e s
~ o =E
(%) Use beam step if necessary. % } ! - -
|
|

FRONT ELEVATION

127
T~
i

SERVICE VERTICAL | HORIZONTAL
LOAD REACTIONS ANGLE BAR

390 Kips 8 X 6 X 172 17 x 1/8"

Use DL1 and 50#/Sq. Ft construction load
for reactions.

Plate 77

DETAILS OF GIRDER CHAIRS DETAIL "A"

REINFORCING HOLES FOR PLATE GIRDERS

Note:
; Check the deadload (DL) on angles for girders 60" or l|arger
s — - - Bearing stiffeners are to be designed for DL 1 and 50#/Sq. F+
| construction load. (No web studs are required since bearing
‘ stiffener is provided)
_ | \\Pfcheok that the top hole clears below
% Cﬁ) the top const. joint used on steel structures.
g
- i PL GDR DEPTH A" REINFORCING HOLE SPACING
, 39" 3-1/2" 4 equal spaces
42" 3-1/2" 5 equal spaces
47A7477<£} 48" ! 5 equal spaces
N 54" 4-1/2" 6 equal spaces
= 60" 4" 8 equal spaces
—Varies (For girders on grade, give
dimension top and bottom)

SECTION AT END OF GIRDER

(k%K) 1-1/16" @ holes for skews thru 20°. For skews > 20°., use slotted hole =
1-1/16" + 2(Web thickness)x(tan of fthe skew angle).

Revised: April 2000 E1300
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Concrete Pile Cap Integral End Bents-Sec 3.77

Page: 4.2-1

CONCRETE PILES
(CAST—IN-PLACES)

The details of cast-in—place piles will be as indicated

on Missouri Standard Plans (English Version) Std. Drawing
702.02.., except that the shell and location type must be
indicated on the Plans as specified on the Design Layout

The KIND and TYPE of CIP pile shall be indicated in the
“PILE DATA” table on Design Plans.

The TYPE of piles trestle or foundation. may be selected

from the 1llustrations shown below. When the 1llustrations
indicate that there would be both tfrestle and foundation piles
on the same structure, use all piles as frestle piles through-—
out the structure, regardliess of the type of bent.

The shell. thick or thin. will not be indicated in the
“PILE DATA” table, unless specified on the Design Layout

Details

[]

Foundation = Trestle

STREAM CROSSING

]

Foundation

Foundation

STREAM CROSSING

Foundation

Foundation

GRADE SEPARATION

Revised: March 2000
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¥00¢

2002 Abp :sepeoJedns

y00£3

Vertical Drain Core

rA

Ground Line

DETAIL "c”

v
L a Cap
Unperforated Coup ler

Drain Pipe

Cut coupler flush
with ground |ine.

NOTE: See Bridge Manual Section 4 for appropriate notes.

Unperforated
Drain Pipe

Rodent Screen

Cut coupler to slope
of ground |ine.

DETAIL “C”

Ground Line

P A <7/§%
B,

Lower 4(2%
Beam >§?
N N
NN

VA1

A N

X/ XN

DA \\/K\é/

Cut coupler flush
with ground |ine.

ELEVATION OF WING

Perforated Drain Pipe

ELEVATION AT END BENT
(without Tntermediate wing)

Fabric Flap

Vertical
Drain Core

(Minm.)

o
Fabric Flap

DETAIL “B”

Ground Line

DETAIL “B"

Vertical
Drain <,
Core

P ——

1{/
Perforated

Drain Pipe

SECTION A-A

Geotextile
Fabric

Perforated Drain
Pipe

SIN3A AN3 TVHOILINI LV NIVYA IVIILH3A

L)°¢ 00S-sjueg pu3j |pJbesul dp) o] 1d ©4840U0)

[LLALLLARRELEIAN N / Perforated
drain pipe
,,,,,, il
Unperforated
draln plpe
Elbow 90° (Min.)
Cut coupler flush with
finitshed ground Iine. 5?2?;{ngged o
ELEVATION OF WING PART PLAN e
[&)
OPTIONAL BENT DRAIN ¥ -
% Only if rock s encountered at outside of wings. [

|-¢°¥ :06Dd

|onubl ebp!.g
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Vertical Drain Core

A -

r Joint Flller
Ground Line
T J | ]
RN
AN e : |
ﬁ7 T, LA cap
Unperforated

Drain Pipe

Cut coupler flush
with ground I|ine.

Coup ler

Perforated Drain Pipe

ELEVATION AT END BENT

(with Intermedliate wing)

NOTE: See Bridge Manual Section 4 for appropriate notes

Fabric Flap

XB” Joint Filler

1

FGeoTexTile

Fabric

rPerforated Drain
Pipe

PART SECTION A-A

Intermediate Wing

( *LNDJ) SIN3E N3 TV
L)°¢ 00S-sjueg pu3j |pJbesul dp) o] 1d ©4840U0)

8|1b4eqg

Z-£°p :96Dd

|onubl ebp!.g
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Concrete Pile Cap Integral End Bents—-Sec 3.77

Page: 5.1-1

SQUARE WING/SQUARE APPROACH SLAB NOTCH Design
Wing With Detached Wing Wall
L<22~-0"
Fill Face of
‘ End Bent
T
il g
ool
Const. Joint .
I =
[
I I
Lo
il
HI
L>22~-0"
. . A . =——Fill Face of
q' Joint 22 -0 (Max. ) End Bent
Filler ‘
\ r
ST ror Bz
Z/ o o
I I I
Detached wing | | | ==
wall () | |
I I I
| | I
‘ } Lo *
A ” A
WH WH WH Const. Joint
Ll Ll L D
L>22/7O// é}; 1" 7—| 1" 1"
i‘ﬁ 172" 12" 12 37 Joint
22-0" (Max.) T - ‘ T Filler
[aaReN} |
() £ |
- - Detail "B" IR /// s
o S < T - i
7/ ~N o SRR <
. \ - m =y © D@f@chec‘j‘ Wing ©
{ \\ | M o2 — Wing Wa =
< HD
— — ¢ 1" Joint P .
Mot A LLE\\\J Filler— | 17 Joint
Ly Ly Ly Joint Filler, see J Lhier
[H Detail “C” D
1z 1z
SECTION A-A g DETAIL “C
. 12" By Design (k%)
By Design (%) (# @ 18" Min.) " "
(#4 @ 12" Min.) / | er 12
#4 @
18" Cts. - \
\ - o
N // ‘ 3 !
© OO : Tl Joint Filler A N 37 Joint
- e ) e e & Shall Continue - Filler
‘ : To Top of SBC
e N -
By Design (%) —By Design (%) .
#4 (@ 1 . ., 1 . 1" Joint
12" Cts. (#4 @ 18" Min.) 17 (#4 @ 12" Min.) FH\e‘r
11 /1
DETAIL "B SECTION D-D
(%) Detached wing wall shown is for illusftration purpose only. Design detached
wing wall as a retaining wall, see Section 3.62 of this manual.
(k%) See Retaining Wall Design.

New: October 2002
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Page: 5.2-1

SQUARE WING/SQUARE APPROACH SLAB NOTCH Dimensions
WIDE FLANGES BEAMS AND PLATE GIRDERS
Layout Length 3-0"
See Sec. 3.30
/ B =—¢ 1/4” Joint Filler ~
— 6 AR
- N
s / . N Const. (%K) Vertical Joint N
iy | - . | Joint o
4 \ T /{7ffcoms+. Joint 4
SSUAC :YL:,JL) . PR
7| ls . T
(K ear ing |
o | - R ‘ - Key
o = = r==-|‘ ‘ =l
> J 21 5 15 %\aﬁ /F: é | |
T 3 F|= | |
Const. Joint T“}m g m| S [ rm ©
L = [ -
¢ Pile =1 A
. 181 3 Ground Line
Yories @ 11 (H:V) slope o
18" (normal ) =
SECTION NEAR WING SECTION A-A
M 12" Minimum at gutter |ine fop of concrete.

slab shall
Notes.

Use 3”7 Min.

be Class B-2,

see proper notes

the bearing pad when bearing pads are used.

Keep 1-1/2" Min.

C) See Design Layout for maximum slope of spill fill.

() All concrete in the end bent above top of beam and below top of
in Section 4 Office

()Provide a minimum of 6”7 Cl.from outside edge of pile to face of beam.

when girder chairs are used and use 17 past fthe end of

clear cover for a #b6 bar reinf. between approach
notch and girder. Increase dabutment beam width (17 increments) fo get
the 1-1/2" clear cover if necessary.
¢ of Key at & of Abutment Beam
a
DETAIL OF KEYED
CONST. JOINT
Effective: Feb. 02, 2004 Supercedes: February 2003 E7702
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Concrete Pile Cap Integral End Bents—-Sec 3.77
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SQUARE WING/SQUARE APPROACH SLAB NOTCH Dimensions
PRESTRESSED GIRDERS
Layout Length 3-0"
See Sec. 3.30
/ =—C¢ 1/4" Joint Filler -
— < [ A...l
- N
S / \‘ () Vertical Joint
i K ! /QPfComsf. Joint
S~ _~ O [T o)
E =1
fe | e .
. | //A*Q Bear ing
0 L1 N
[ == i
> 2“”ﬂ;;i§;L§Z ) S ¢: §
jwzv ? Ny E
Const. Jt+. @ ﬁﬂ:‘ s N g =

¢ Pile L‘Az
Varies '8 (>

18"

SECTION NEAR WING

Note:

Ground Line
@ 1 (H:V) slope 16"
(normal) -

SECTION A-A

@M 12" Minimum at gutter line fop of concrete.

() Al'l concrete in the end bent above top of beam and below fTop of
slab shall be Class B—2, see proper notes in Section 4 Office

Notes.

C)Prov(de a minimum of 6" Cl.from outside edge of pile to face of beam.

()See Design Layout for maximum slope of spill fill.
(%) Keep 1-1/2" Min. clear cover for a #6 bar reinforcement between approach
notch and girder. Increase abutment beam width (1”7 increments) fo get

the 1-1/2" clear cover if necessary.

¢ of Key at @ of Abutment Beam
.

DETAIL OF KEYED

CDNST.

JOINT

Effective: Feb. 02, 2004

Supercedes: February 2003

E7702
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along € bent. Bars placed parallel fto ¢ Rdwy. h -
g p p Y kD S Ll

SQUARE WING/SQUARE APPROACH SLAB NOTCH o Reinforcement
WIDE FLANGES & PLATE GIRDERS gc 9cd
s - 5 o0 O 0OF -
> < L2 S — >
7 © 3t @ |
o @
| I\ 1 | Z oo g #
> f 7_ A | m%s W 7
W —~— -
— | | L — =0 ﬂ
o | T 7ag o . 7 4
+ = . —
o | S ¥oo . A VvA o~ =z
‘ 7 o 7iq VoS o
. ] R g L ; P10 =
. ‘ ‘m N X , - Y S
1 AN N ¥ - FT\\\L 2
| * 5 5 -1z
+ o Q@ >
> o >8gp
v s Qe
' N Soecy |, @ #2338
- + 0 z
o— —m
© 1 . 0 L@ u g
Q%+ 0oL
nocC o> 0 =)
", bo's + 982 z
’ Do L #C S [}
® - I S LN
2 ?
o1 o .0 f = 1 o
s " i , ) & 4
©F == = &
— | - — -
o = £ ’ - ﬁm E . o
SuZ = CH v \ _..,y._
+ = N —
- ¥ " = ©d mnn @ &
5 ! P 0 o . © 2
NP < # oL O ] !
C i 5 &8 @ L ¥
< Y 5 2 '
=) a
- 9 h =] T
¥ ’ To I ¥ L
©
X @ ¥ m @
:
il s = 3 ;s S
vAlm ‘ ‘m 7 " 7
| P
~ T I (A I S 3
2 | 7S [ =4
Place U1, U2, U3, U4, and V1 bars parallel 1 A j - = . U
to ¢ Roadway. = i o
@ #5 U-bar [ (horiz. leg placed parallel to mv N E n
¢ Roadway ) and #6 V-bar or U-bar T = .4kl
@ 9” cts. min. (Beftween barrier curbs). ﬁU D2
@ #5-U4 at 12" cts. M - spaced with U1 =9fo
and V1 bars. C @ ON— T
ﬂv U1 at 12" cts. Ll - spaced between piles o ¥—=0 .
and girders. #5 bars., except special cases W H,%u 0|4 —
| Fsted on Page 3.6-1. =} SIDq 9% g|c :
mv See ftables on pages 4.1-1, 4.1-2 of this % m [0} 5 —
section for 1-1/16” @ hole spacing for 5|~ 7 =
# reinf. bars. | o ha
ﬂv Same number of bars as 1-1/16" @ holes in , o5 ¥
stringer or girder. - | S8 &
ﬂu By design - development length (top bars) c ﬂ
min., see Section 2.4. = [ PR [ T <
~ v ’ _
ﬂv Stirrups shall clear step by 1-1/2” min.. I Y c Hw =
if not lengthen step or skew step. % F\\\\\\kﬂ.N L7 _ m
ﬂu #5 bars, 2-6" long, spaced at 12" cts. <l il | b - b v5
/% &
¥

Place note on plans if Girder Chairs are used: @ S-P9 o ﬂv
Shift the reinforcing steel to keep 1-1/2"
clearance of the angles of the girder chairs. g 5
o
Keep 1-1/2" clearance between shear reinforcement and piles. W
(Replace Ul bars with U3 bars at piles under girders i
and with V1 bars at piles between girders.)
Effective: Feb. 2004 Supercedes: Dec. 2003 3.77-12/11/03
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SQUARE WING/SQUARE APPROACH SLAB NOTCH Reinforcement

#5-U4 at 12" cts. I - spaced with U1
and V1 bars.

Ut at 12" cts. U - spaced between piles
and girders.

(Replace U1 bars with U3 bars at piles
under girders and with V1 bars at piles
between girders). #5 bars.except special
cases |isted on Page3.c-1.

@ By design - development length (top bars)
min.., see Section 2.4.

PRESTRESSED GIRDERS 9
<« = 00
o < -2 N W >
X © N @ ,
o . TN ; z a~ o < ¥
> I - i e 2
| | —— — L W 7
| | , zag {
q S — e o = 7 L
] = g v —
{ %GQ > S - =z
[3) o sk 4 s =]
s ) T o E
v % e // I , .. .. S
| | ¥ 5« 12 @
+ w0 o =
hy 0o 2 Mohm
- N < oS © AQFf L
s - -G
O . =2 —g - Wo(wb
E+ +0d z ¥
@ o— O+ - — o o o @™ W
iy h O+ C o
° 8 = 525
s 8 . e 109 | 2 i
I » Z iCc5 w hES
e — 14 552
[aa— < O —
oL = ? , 7
<< - 7 << z =~ = =
B X b - N 7. ©
0 3 5 i w W . g =
] w — — 7] o
S5 3 — b =
% c IR 18 [
o i 2
552 T es v \ 5 %)
&} = s 9 |t @ @ 2L 0
5 I¥ g = © o < oL |
[ = a < @ Lo > g
R 5. @ * s He ©©) T
0
5| T4 e 5% o KO ¢
! x N 75 > e
[\e] » <
i Fo ¥
— ) p ©
< 5 =
> =]
1L L e
S — —t— &
| . 7iq-
& [ — & i 7S 7is s -
o V....A m
i — | ° 5
o
Place U1, U2, U3, U4, and V1 bars parallel mv P _ - _.&._
To ¢ Roadway. 9 < .l
() #6 U-bar [ (horiz. leg placed parallel to 8 =2
¢ Roadway ) and #o V-bar or U-bar Socw
@ 9” cts. min. (Between barrier curbs). %%JHW
Z=a
L

)

© ®
#6 U-bar (1)
# ©)
Use same as
#4-U3
(Min.

4-#6

)

4-#6 (Min,

Vq

“]

:

o«
s || bott. reinf.

[
L ‘
SECTION A-A

@ #5 bars, 2-6" long, spaced at 12" cts. | I e 11 .
along ¢ bent. Bars placed parallel to ¢ Rdwy. 5 S
, . . 7. |l L
("dfkL) 9 ol
5L
Place note on plans f girder chairs are used: Vm
Sshift the reinforcing steel to keep 1-1/2" n ©
olearance of the angles of the glirder chairs. @ -0
s LS .
(-1uco) o
Keep 1-1/2" clearance between shear reinforcement and piles. SDQ 9

N # oV

Effective: Feb. 2004 Supercedes: Dec. 2003 3.77-12/11/03
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min.

Varies #6 Bars ot 8" ots.

16"

SQUARE WING/SQUARE APPROACH SLAB NOTCH Reinforcement
WIDE FLANGES. PLATE GIRDERS & PRESTRESSED GIRDERS
23" #5-K Bars Varies
(25" Min.)
2-#8 Bars ol
(Placed with grade) 2-#8 Epoxy coated vl+  #5-K Bar
bars (Placed with noa ©
grade) =
S 30" 2|
3 (Typ.) 5 NL
X = T K1
~ ~m [V \ e p
h s []
= i — T \ o J
— < = f | ¥
Y S — Ng S
A I | ol sl 8 ria
! ! S50 A 58 '
A . T 8
3 2 Const. joint I [ i o S8 2=1 .. e
o ] s | | N § e 2” cl.
[ © — | w3
c - i i o §+ (Typ.)
g © f NN oo .
Q . | | e i v VD'SX \
W 2 o | | 2 \ Const.
M | 18" - . joint
o | [(Typ.) °le ¥ viq
® | | w| = 0
L]
f ! T N/
L [y m—
‘ = | #5 Bar
9"t #5 Bars at 12" cts. 3" (@ Use const. joint on 16"
(Each face) steel structures only.
PART SECTION
ELEVATION OF WING THRUWING

(%) Keep a min. of 3” otr. to ctr. spacing between #6 bars placed horizontally and
#3 bars placed with grade.

# bars at 12”(L]\
” #-K4
5 #6 bars at 8"(_ ) (kK e bor
pal "
14
# (Min.) outside |[
face of [l 7=
T s
ros [ mie v |7is 7is 7is vine v
5 5 5 b 5 5 - L7
< 7 @ #6 bar
#§ and #6 bars PARENSEBEIRTNEHRU
9"+ #6 Bars at 12" cts. 3" @ Use 30°

SECTION A—A (SQUARE) standard hook in
(K bars not shown for clarity) SPC B. C+ & D-

All stirrups in beam and digphram 1o be placed pardl lel fto ¢ Roadway

# bars at 8" cts. (KK)
18"« (Typ. ) #6 bars at B” ots. (k)
=

16~
* _ #5 U bars
# U bars PART PLAN SKEWED END BENT # V bars
# v bars at 9” cts.
at 97 cts. 75//jL
¥k Place note on plans
Bend ____ F bars in field ta clear girder.

Note: See Bridge Manual Section 3.30 for barrier curb details and spacing of K bars.
Prestressed [-Girders shown in details, Steel Girders similar.

Revised: February 2003 E7T702
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SQUARE WING/SQUARE APPROACH SLAB NOTCH Refnforcement
WIDE FLANGES. PLATE GIRDERS & PRESTRESSED GIRDERS
4-#6 (Min.) 4-#6 (Min.)
?goﬁor\emgfh —2 Stop fgaéoqemgfh =2 Transverse
equals approach slab fransverse equals approach slab slab reinf.
notch length) ( slab reinf.  notch length) /

N [ A e
i/ %Lamg\"rudmo\ J _}_A&Lomgﬁud\'mo\

slab reinf. SN slab reinf.

varies
#6 Bars
BqA
\>q4 g
; #6 Bars
Varies
#6 Bars
Sy
q
N o
#6 Bars

[ W
= |7 ‘ ! ‘ #6 @ 9" ofs i }%4;24; #6 @ 9" cts
ole m—d— (Min.) ole w—d— (Min.)
e o e _——
= > = .

4-#5 4-%%

(Min.) (MTn.)

30" 320"

(Min.) (Min.)

SECTION THRU SECTION THRU
SQUARE END BENT SKEWED END BENT
/_/[\4*#6 (Min.) /_[\4*#6 (Min. )
/
/
Fill Face of /
end bent
Fill Face of /
end bent ——=
/
/
/

::Trqmsverse slab Transverse slab

reinforcment reinforcment

PLAN PLAN
SQUARE END BENT SKEWED END BENT

Note: Sections shown above are between girders and piles.
Prestressed 1 girders ars shown in the sections above; Steel girders are similar.

(D Use same as bottom reinforcement.

@ Use construction joint on steel structures enly.

Effective: Feb. 2004 Supercedes: October 2002 ET701
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